Background: Increasing number of scientists are enthusiastic about using free, open source software for their research purposes. Authors' specific goal was to examine whether a Linux-based operating system with open source software packages would allow to prepare a submission-ready scientific manuscript without the need to use the proprietary software. Findings: Preparation and editing of scientific manuscripts is possible using Linux and open source software. This letter to the editor describes key steps for preparation of a publication-ready scientific manuscript in a Linux-based operating system, as well as discusses the necessary software components. This manuscript was created using Linux and open source programs for Linux.
Introduction
Today's science is experiencing an increasingly merciless competition between the proprietary and open concepts. Free, open access scientific literature is not merely a proven concept, but its popularity is increasing dramatically. Each year we are witnessing a significant growth of free, open source computer software. It is becoming more widely accepted in science, pushing the limits of free science further and further, to previously unimaginable horizons.
Increasing number of scientists are now enthusiastic about using free, open source software for their research purposes [1] . From this standpoint, a question emerges if it possible to use a free, open-source operating system as a platform to create scientific work in a free, open source environment? Although preparing and editing scientific manuscripts is only a small part of this tremendous work, it still requires a variety of computer software, and is obviously related to financial costs. Authors' specific goal was to examine if a Linux-based operating system with its free, open source software packages would suffice to prepare a submission-ready manuscript, without the need to use a proprietary computer software.
Linux-based operating systems
Linux, in simplest terms, is a most widely used free, open source operating system [2] . Linux-based operating systems are used on various types of hardware ranging form servers (Google [3] , Wikipedia [4] ) to cell phones (Android [5] ). Most of the world's supercomputers run Linux [6] . For use in personal computers, Linux is packaged as part of a various distributions which, in addition to the operating system, also includes desktop environment and a large collection of software applications. The result is a fully functional, free, open source operating system natively supporting various types of software -a necessity for preparing and editing scientific manuscripts in a free, open source environment.
Most popular Linux distributions include Ubuntu, Debian, Fedora, etc. [7] . Notably, there is a dedicated Linux distribution for scientific laboratories called Scientific Linux (Scientific Linux, Fermi National Accelerator Laboratory, Batavia, Illinois, and the European Organization for Nuclear Research -CERN, Geneva, Switzerland), packaged with various free, open source scientific software [8] . Modern-day Linux-based operating systems for desktop computers and laptops are very powerful and stable, fully functional [9] , suitable for scientific work [10] .
Types of software needed for preparation and editing scientific manuscripts
Following software types are required to produce a publication-ready scientific manuscript (also see Table 1 ):
Word processor
A fully functional word processor is a mainstay for manuscript preparation. The most commonly used program for this purpose remains Microsoft Word ( A notably popular open standard formats appears to be TeX. TeX, a typesetting program, along with TeXderived macro language LaTeX, is widely accepted in basic science journals ( 
Statistical software
Statistical software is necessary to perform data analysis and visualization, which is an important part of creating a 
Reference management software
Last but not least, "a must have" program for almost every scientist is a reference management software capable of reference searching and downloading from various databases (like MEDLINE in case of biomedical sciences). Another important requirement is an easy integration into the word processor of choice. The most widely used reference management software for Windows operating system is EndNote (Thomson Reuters, New York City, New York), which seamlessly integrates with Microsoft Word. An acceptable reference management software in Linux should not only meet these requirements, but it should also have the ability to share the databases with EndNote users. Currently, there are two such open-source programs available: Bibus [27] (developed online) and Zotero [28] (Center for History and New Media at George Mason University, Fairfax, Virginia). Both can integrate with OpenOffice, LibreOffice, as well as with Microsoft Office. Zotero is an addon to the web-browser Mozilla Firefox (Mozilla Corporation, Mountain View, California) and thus also provides additional web-browser integration. Table 1 summarizes the program categories with specific examples discussed above.
Required file formats by journals for manuscript submission
Required formats of the submitted manuscripts were examined for 11 leading general science, biomedical, and clinical medical journals ( Table 2 ). It appears that DOC is the most universally accepted file format for manuscript submission. Notably, almost every journal does accept alternative formats. As we see, this often includes TeX/LaTeX [29] [30] [31] [32] [33] , a widely accepted open standard. Some journals accept the manuscripts in PDF [34, 35] , which also is an open standard file format. ODT, a standard format for open source word processors, was not found to be accepted by any of the journals examined.
Conclusion
This manuscript was prepared using OpenOffice.org 3.3.1 with Zotero 2.0.9 extension for Firefox 3.6.15, and Zotero OpenOffice Integration Plugin 3.0b3. Ubuntu Linux 9.10 -Karmic Koala (Canonical Ltd, Douglas, Isle of Man) was used as an operating system. We were able to demonstrate that preparation and editing of a scientific manuscript in Linux is, in fact, possible. This manuscript was prepared as a DOC file (Microsoft Word 97/ 2000/XP format) since it appears to be the most widely accepted format by the journals in various fields (from basic science to clinical).
Discussion
Preparation of this manuscript was quite easy since it did not involve use of software other than a word processor and a reference management program. Despite this, it proves the concept that Linux-based open source software can serve as a reasonable alternative to widely accepted proprietary programs for creating scientific manuscripts.
No cost, freedom from restrictions, and customizability, among others, are the advantages we start to appreciate when using the open source software. Despite this, switching from one program to another (especially replacing an entire operating system) can be related to many problems and inconveniences. The learning curve is not always as fast as we would like it to be. This may impact the productivity, and become a source of frustration. However, it has to be mentioned that none of this is inherent to Linux or, more generally, an open source software -we think that if used from the beginning as a primary environment (instead of switched to it), the issues discussed above should largely not be encountered. In addition, most of the open source programs mentioned above are cross-platform, thus compatible with Windows and/or Mac. This means that individual programs can be substituted as needed. In fact, there is a long spectrum to chose from, and readers should not think of it as a dichotomy of using proprietary software only vs. becoming completely "open source".
When creating the files in proprietary formats (like Word Document), some incompatibility still persists with the "gold standard" proprietary software [36] . We consider this a disadvantage, however this is not inherent either to Linux or to a specific open source program. These issues with incompatibility should decrease and ultimately disappear with more widespread use of open source software.
